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Abstract 



A catalyst is prepared by combining a first compound consisting of a bis(cyclopentadienyl)metal 
compound having one of the following general formulae: 1 . (A-Cp)MX1X2 2. (A-Cp)M @@@@'2 3. (A- 
Cp)ML 4. (Cp*)(Cp @@@X1 Wherein: M is a metal selected from the Group consisting of titanium, 
zirconium and hafnium; (A-Cp) is either (Cp)(Cp*) or Cp-A'-Cp* and Cp and Cp* are the same or 
different substituted or unsubstituted cyclopentadienyl radicals; A' is a covalent bridging group; L is an 
olefin, diolefin or aryne ligand; X1 and X2 are, independently, selected from the group consisting of 
hydride radicals, hydrocarbyl radicals, substituted-hydrocarbyl radicals, organometalloid radicals and the 
like; X'1 and X'2 are joined and bound to the metal atom to form a metallacycle, in which the metal atom, 
X'1 and X'2 form a hydrocarbocyclic ring containing from about 3 to about 20 carbon atoms; and R is a 
substituent on one of the cyclopentadienyl radicals which is also bound to the metal atom. With a second 
compound which is an ion exchange compound comprising a cation which will irreversible react with a 
ligand on said first component and an anion which is a single coordination complex comprising a 
plurality of lipophilic radicals covalently coordinated to and shielding a central charge-bearing metal or 
metalloid atom, which anion is bulky and stable to reactions involving the cation of the second 
component Upon combination of the first and second components, the cation of the second component 
reacts with one of the ligands of the first component, thereby generating an ion pair consisting of a 
Group I V-B metal cation with a formal coordination number of 3 and a valence of +4 and the 
aforementioned anion, which anion is compatible with and noncoordinating towards the metal cation 
formed from the first component. Suitable second components may be represented by the following 
general formula: [(L , -H)<+>]d[(M , )Q1Q2...Qn]<-> Wherein: U is a neutral Lewis base; H is a hydrogen 
atom; [L'-H] is a Bronsted acid; M' is a metal or metalloid selected from the Groups subtended by 
Groups V-B to V-A of the Periodic Table of the Elements; ie., Groups V-B, Vl-B, Vll-B, VIII, l-B, ll-B, III- 
A, IV-A and V-A; Q1 to Qn are selected, independently, from the Group consisting of hydride radicals, 
dialkylamido radicals, alkoxide and aryloxide radicals, hydrocarbyl and substituted-hydrocarbyl radicals 
and organometalloid radicals and any one, but not more than one, of Q1 to Qn may be a halide radical - 
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the remaining Q1 to Qn being, independently, selected from the foregoing radicals; m is an integer from 
1 to 7; n is an integer from 2 to 8; and n - m = d. Many of the catalysts thus formed are stable and 
isolable and may be recovered and stored. The catalysts may be preformed and then used to 
polymerize olefins, diolefins and/or acetylenically unsaturated compounds either alone or in combination 
with each other or with other monomers or the catalysts may be formed in situ during polymerization by 
adding the separate components to the polymerization reaction. The catalyst will be formed when the 
two components are combined in a suitable solvent or diluent at a temperature within the range from 
about -100 DEG C to about 300 DEG C. The catalysts thus prepared afford better control of polymer 
molecular weight and are not subject to equilibrium reversal. The catalysts thus produced are also less 
pyrophoric than the more conventional Ziegler-Natta olefin polymerization catalysts. Certain of the 
catalysts also yield homopolymers of alpha -olefins having relatively high molecular weights. Certain of 
these catalysts also yield copolymers containing significantly more comonomer, many of which 
copolymers will be elastomeric. 
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^ItttS^HCflrH^-^S. H * ft ft ft 1= L I* 

Ufc<^^, *«tasf-f *>n»ioscit 
[Cp* t IrOJ* |B(Ph' ) 4 3 " ftttt*. : ORC 
O «] & n fc 3 « , *Offctf>£*¥tt)2iEft<!:4*U* -f K 

y i? i A * ) PAss***/***** < o- 7 *- A ) 

7^*-oAfh^ (7*-*) m; < b- r * a- ) 

T>*^*7A-rh^ ( P- h V * ) fit » ft J: If f V < o- 
7f-A) T>*-9A^h^ < p-x rA7*-*) H * 

£«ita**i3c£fcS£ttt»*<o< * n ft . * ft « ft 

& « n t* * * * (xf-A* , l-9y*-ii'->*o'<> , *S ?i 

z- o u 'r h 9 < p- h V * ) lSiKitdtf/:iii:l.-3 
< £ ft ft . :<\«.wir©»*dRiC»*aft5lB^tt 

j£tttf£tttt*<o< o n * » » w * * so »> »«:«). 45 

K * * 5fe B ft £ 14 P-K » * h * < T 'J - A > 
tt * o < 5c£fc-caftw£**<!fl**'* , *ft« 



5> * l* 7 4 >ftJttf/ , <fctt7'tr*'l/>£*ttfn* 
/v-.©ftftfc»i»*«T»ft+l=«l**nft, * ft «« 

uaftftKftAtt«&LT«iiiLTfc*n. * 

H PiTTtii 8, *0>Jtt«U*P7* > ft * <0 fz ft C 
WftftTtti* »M«ti«S<O0Ettl=U 

if 6 n 6 : 4 4 B ^ f ^ « fci* 

*Kfti»K&4tt** fc« & ft Tft± 

e u 6 n r * . L*L»-<t*ttH»:Lft6tt«>Jt* 

2:1 - I0:j*fc<4*na±-C*5t*li, 3S ~ l& *> <B ft 
(4 10"** T £ • 

* > - W *. t4* F 'J < o- 7 * * > TV*a9A?»"** 

* «Bftfcftl»ft-£K«L* 



n ft £ a * « ; T-oi 1 - 

i5# t m * n J: ») & i» a * ffl w *« a *> * * ft - i*'* 

"FT* »-ft£«a©-en0<tfj io' 5 m £iTf*Uii:ft 

(,R3TU I* ttftClift* 

«UHI4ai6&n'*l'Ci* < ^^». i**as.*iftff » — 

ft ft ft * ft B-^t^^^iaa^ wio" e H * fc 14 n 

GlTT*ft»&Kfe**H4»J&*nft. R 9! * <i S O 
■ iai:Ltf4ni:ttflt«^««, £fcfi)itfc*kt*Hti 
B67*Dt*i:*i'X»«U »nni;^fttt«48& 

rat*****. ^o«ui^»-fit^t4#itt'rfta« 

Hft««ttCLtffenfc<«tt****- !*WiBd£<E*S** 

ft . 

ttfC* ^ L r ± K o i ^ J: » *JfelB»atflttttU. 

IS * O ^ - ^ v i- -y Mtttt:MLrft}Ttt«T^to 

oft^TT. *U7< >:^v-7<V43«fctf/</:<i 

W7f >4*Atf/*fci4«&<&*Km*;v-i:H*6#> 
^tSfiti. ^:«Bfl«IB67 , o-fe7.ii«l» , C> ^7-tt 
!4tt«i»K«ACftt^iSaC43^c;m&lE^OMttTfcft 

j: ^ li * >l ft . **«oMBTBasn**ii7-tt l 



fl * to H 2* (aas* t ransport)i» « *« « l» « 8 "C M 

jut* > * 

t # * itt*tttti'a*fi5***t>ofc. is * r s i> # * 

ZOAlcMLTftBt^J : t li , * <0 tt * a 

Tfl*«ft2 xil'.CUft. » ^ fl # <i />< « 1 . 5 ~ J& J S 
©CHrtUKfc**** 9 ffiJt^a* 9 v - fl* £ 

t L '* A< * > * o * * x x * 

tt ^ «■ S C * iC W <D Jtt « % r d * 9 * (prochlral) * 

* « -s l t 7 -r yT-***s*"*^£** 



BUT 1-502036 (13) 
* r w o *? *^ © » a , (scnx(at*9 = a^^ 
<$ a u « *ifewotta*»i»xtt-*u74 > * * n « 

i* T St <i V * > ? < ^ifl^^fttf-Cfifi^Mitt 

z/±*itt*J*i'7< ^»fid<> J;*>— ttfi&fc*-^ r 9- 
-^-.,*altt•8*i«tC^r:* C5"*n**>*i?xxJH V 

<«ftiLTUSil^:tT*«, * ft W © ± S£ O ? 

U 7 < > c M L T (i > • liU^24C«ET*6' - 
' ttitWC 5 */^/»' oftlFli:«&. 

B L X » tttttilWtS: i^^oT* * - ^ * - - 

Eoiai»xftv ftUtf7*un» t ir * ^ * a > 

ttl* « 7 * * * * /*. i i If 7 A ■ - (r/.7* + At 



i= » a * n # yv-ia-^T, *je*fci**<3<fc<o» 

•f. .J t - tt , 3|tfi|Ui»JCt«rtB8^iafU€-*<ftC 

«n&« u 7-i:S£ni7«fuu, j; e> e tt <fc '* i . 2 

j:0(>, t? I 6 1.1 "C * * . 
»W<»ffi L I* * ft M 

H**6*trx (v*o^>*s;xiA') & a {t «6 T * 

Cf / t it 1 tfcttJtt©"* KM K R ft £ « d <Ht 
£ «B * * RttttlUBMH? ( 7? & £ ) 
*»7V*-*A££fc£«**» T 

>©=«»»©** BBU*tfctt«ttS«lttT* + * 
ifctiT V-A57*5. ft«7 /V t li, « * 1* ¥ 

i-«4«tscr^4-^a€r«B*-r«. hi * e * t *> 

6. * K ft . afcl*-8BKft^h* <»SK) »! * s * 
J8 V» * A & . M ( n-r * * ) 7>*-»7A^h-3 (7 
x x * ) «I ft , M ( a-^* *■ * ) T 



( p- h V * ) « ft » * * Cf I- V ( n-r 9 * ) 7 > * - 9 

a* l a< » * o ^ > # x*x-^a«t kd* Air *a 

»««3***«tt*tt6K»** K ft T - * > . (| K *< > ^ 7 

* * o a ft 7 - jt >*«ESI»Tv*x^^ttcffl\^h 

* x. * ) «ft«<«i:»S Its 

X { i, 1 a « > 'J 3- - *>> J*-?*.**?/*-** 1 M.K- 

notnioD •coearferafcitfttis-ft soopsuci.ds 
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£ * I* T * ft 1 - « «0# t» fi BE « O & ft # R 85 H * * 
M tt tt IS * 1 V » 6 fc 9 W 

ttzl±Vr+*Vl>T t * A 7 x T HE48-2 K 9 -< «K ■» 2 
y * A 7* -5 > T v hTtr/43Hfc.'55tttffl^ 
* rS tSE I* * «$iit:AOfi«TT»Kttt:tt*Lfc. S 

fcii»**tifc^aiJcj:->ro<*^Lfc. » e ^ << * 

>H4tdtt ( 55 H.m 1.4. 10.SDI* . E#t*flS 13 C XMK * 
7 ( p-x * A, 7 * x * ) 

:0>XJ8Ktu« d.ssc ► tf < a- t" * > t > * x 7 
/. * k 7 i 7 * - si * * o.so * tr x 
■> * o > * i; a 3 i •> i y > f a i tt 6 t 



»X ¥1-502036 (14) 

SCiUot, $ X f£ . tf«3JtS©ffi&Mi « * •=> < ■> 

fc. * O 15 6 li * ft rS a V) iZ >■ *) ( n- 7 f- ^ > T V * x 

7 A f- h v < 7 * x A, ) n * * * A x > SO* U « » L . 

* O it C * <K>*«i»*'A5'*o'«>*5Jxx.A) * /U 

/ KA^>T if * O 

> ? > 20n£ T 3 0 ft l» , tfifeit«?» 




r £ JOQjtClftC^aol'fc (a I do iricd): 5^ = ^(0 )• 
A x v 20i* ic £ SI T flu * , tli*»4BL < fitff Ltt^ft 

> * & L . Efc^BttRtt x * U > B 

;jd t a i* * i= o nr* y x * u > & & t>* & x> t, n tz . 



k > -tf > it* i: s s i « *n**tar?t-3«*i>a*«6:* 
gJLg 4 

£<D35fil«-CU* ?fe * O.Ur© F 'J < o- 7" *- * ) T 
H » L . * n * £ K * ('<>*y*A<V*D'<>^i>x 
T % ffitt* & U?lto1> * U 7 4 >ffi^W«4rO< -» A: . 

^>«IU*^>^> 20«C ? 3 0 ifc V» * A $ * t C M . 
fttt««0.S5r 5 n/:. fe rt E 4>5 * 5) »fr L , 



£ £ J: -» T * ^JUffTifl/'/tBALfc. x i, > 
<* » 1> * B fi t ft . 

a l 

loojie ii « * t . * © is « * lor iz mm l . * 

r : ici-»iif ^4ffi6Lfc, * y * + U > 2.i 
c*<m -e©* »; «*-©ai«5#3-fli* 57.000T*-* 

fc # jf. y v - © £ # tt tt <pol>-4l6persity)« 1.5 T*o 

*»* a i 

tut f » - -rip o h a i > i: s m t % *n«'i«a7t 

a; *< a 4» n . 
g-gjj L 

(o-MM) fltl.JSf iUx^ 50b£ 13 « » 

L » *-n*»^ir^ (s/^d^v^^xx*) i?^axo 

f A0.2SK 3 t i: i oTSttttfltt^Jtt 

<o^i^7^ >a^Mtt^o< ^n/t, a^ttt ipsms 
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*LMLg S 

**W8**W*ttei«tt0--e5IC, ifi«0*f 
*»ffTrtn*.fr. * *> 1* > * , HfcttJB«BO-»-* 
ft u 50*rf side ir»ed 7 ^ ^ ^ ^ <o h*i>i:8»LT 
*«-&*>!£Jll&tffc. *LTKtftf'Jx*^>4<&fifc 

SJLfl Lfi 

* — i) if l« 5 (;-X f A 7 a ~ A ) 8)1** K A A > 
o K > * *5? A i A ) if A> Zi — •> < L^^f-/l' > fc&j4.ewt 



»«¥l-502036 (15) 

i ctneiiy + a u -e *> & * 
!-«LS Li 

T 7 « ft M * - * * i/-ort:An5:itcJt^rx^ i/ 

Xfi^l/:, x*U^fci00paU<7Wi/'c*) T * - I- 

03 1* fc. ^'/OOflttPrt* »0¥*9» 

=f- a u n 5 2 . C 0 0 T * * . 
*JOS L? 

c © * ft H T U , A * O.IIr hl> C a-* *■ * > 7 > 

^ ^ *? a y 7 i r jw? *. — ii»)«**h^x 

> so* c M * L . o.soj »rx e<>*y*-^£/*p«> 
y x - ^ ) y^aiO^'/^t^thtftCfci:*** 

ettuaa-ciitHttifLfc. i»b*» Eca&tt 

T ft i» * H 2 8£ « + * £ * **x>=I«tt©W%ni* 
«• VHZ 0> -> l> ti 7 ? X a G h * > **** & & 

j»Lfc. *&EEx*p>£*&*-*©#:£tt*nfc» 

* » W 18 

C <3 * * « T li * ft^D.FEr V < n-7 * A ) 7 > * 
x 9 J* h 5 (o.p-y ^ /V 7 *~ A) W 5R * h * x > 



8 0* h ax vfcic;i5ri'< , /# > U fc » f * - t i:i •> 

mcgfe, tfa»J8t*>*i'7< yiftH»* , -3< £ 
n*. J* ic * * * -sotcic^-pl. o.so r tr * < *« v * 

* # * L . »fettUtt*fl$TTfe^L, o.eir o 

t£ h -r * t . 3efeo^5xttE»o.j2**<w*n^. a 

x>*Tx*-u>'tff&L/:. 
&JLfl Li 

c o * ft 0! i: & i< r <* . o.ou t:^ c l.a-tf * * v > 

ojftlsiCflae^A^^ 0 ^^^^* K * R ■* ~ ^ * 
- u L „ *nft*»*«ic**«cii=Jt-»-car^7 

4 > * £ « tt * ^ < 9^1 £ a T? 20» B3 * * * * NUB * 
& * " 88 £ 1= » <t . 20«e ► A/i >T*R 50*4 tt tZ & 

oout79X3i:Aftfc. xfi/><r--308»i:lio 
15 



*n**&0.50r (^>^^^/W5^^o^>^*>-Xi 
rtf)(S^^o^>*-xXX>W) ^/Wax^AS?yf-A*3tB 

>^>t«hs **v**^ ioo«e o h * * > c w » » t fc • 

itt&ir»»Ric;i.ii9T-^ja*«iatot»nfc. #ux* 
SAB 16 

^co^ttWCt*. 5fe-^ 0,11 M ( o-^ *- A) r > * 
x 9Af h 9 (p-x?-A7*xiW) 8Jft*Si<<l s - K 

% S 9 *S 3- — * ) {'S 4 13 *< 'S * ^*X A) V/I'SX'JA 

';>f AtftiiCiCi ■»t*l'7< >a^Ma*o 
t» * J0«8 ^i^tjadlL/:. JW^O^HITK/I'XV 

g Bl W IT 

o 5? « W r u . ft 0. 12 r h'i C o-^ ^ ) r > * 
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A 9 i. ? t> ? <-<>*7*3ro7*.=.*> « J* £ Ui 

v son* i: s a l « -tn^^o.iofftr^ co?yf 
* o > * j; x. * ) if * ? - ^ ^ y > * * * ao x. & 
t C J: -» X % gttt l/7< >ffi£liit&*-3< •» . K ID 

It fi 6 tt (^«ttftfeTlUfiT*4) * I . 5 « IX O x* 

L (?a«^^< tiOt i T) • 15# '* , K 15 S S * 
I* ill S * * >^>-*t»itl«gftO)!ttIt^iStt 

C<D*»«-Cli* 0.34 r h 'J (n-rf-A) 7 >*-0 
if M <*<>*7/U:rD7*.=. A) Wft-tSOrfJ-Ax. 

* fl * * D . 1 8 r \*>> 9 A + *S 9 * 
> 9 'J 3. — A,) iis 9 a«>?9x.s:AO 3? A 3 i * A i? 
^f**itaiSJ:4i:J:'>Tiie*l'7^ > tt 6 Ml ME * 
o < , „ ettCSSc^/^ilSTS^U SffiTtttft 

« * « x. * P > ffi *< I?, to * ii * t^oft«lott^lSli: 

Kitffli4*<?rU<±»tfc c 3 a *> & 4> < t «or * t ) . 

3,Jf T6->fc. 



tiu / * y - * 4 


to A. x z tffSttott 


*£ * * IS i± <t t 


fc. IB ft «fl V * ** * 


> o fZ fi <* 3.7c? 


* •» • 




*ttfl ii. 








£ <D 3 ft *l T tt * 


0. 12 C 1- »J it--?* 


/V ) T > 




A F h * ( ^< * 7 




« ft J: cf 


0.04 ff 


( ■> * o *C > * 


x x, * ) j? ^ 3 - 


A V > 


* * * . 


2 50 (* 7 7 * 3 * » 


to Oat h * -x > * T 


^ * * 


set 




* > fi Stttt* -? < 




^ ^ 3 


*=ta»»-c* + •» 


r L , tOV T 3 a M 


a r* u 


. * n 


* & 1 . 5 * BE 0 x. * 


P ^ t , 3 at O 1-^ 


* -tr > ^ 


7 -5 X 


3 t in * . 20#fc 


„ 75* = ®rtrx£ 


» «L L . 


A 9 J 






L fc . a 


fe ft A 




* * A s * r «:# 


u r «.o 


r -s * 


■fe>-x.»*U>:a# 


U - 4 » . => # 


v v - o 


tt A « 


















C O * « IS'* 


T , 1.30c h 


V < 7* 


^ ) 




< p- v ^ ) a * * 


50«£ h ^ 


a. V IS 




oo r r x. c x, * * * 


h 7 A f- 




D ^ X i * ) 


i? A 3 ,X O A i> J« * 


* * la A 


ft = i 


C Jt •» "C « S tt , w 




ft 6 U « 


* o < 


-> tz . ss«s* sa 


T 1 H U tt & L fc . 


i b* ca » 




<*> a fea « i» * s 




» tt & 






* 20* 1 > 9 > T 2 




H 5 K 




0.&5 r ^(s]C« n fc 


. tftfeit 


» ao * 



» ^¥1-50^036 (16) 

g ft W 18 

I.fl!)3Ett«Tli* 0.Ur^ , J (o-tf *) T > * - O 

>i:An» fcn^&o.nce-* n.s-trx c ► « a * * 
•>y^> a > ? '; i ^ a i ■;A3--)i;>fA 

rr. K(CSS«^^9MTK(U» sa-cttffi/:, 10 
£D j| * v ffi 6 ^ 12 * * n . g£<9ftaott£E3 

a^*u<±»tfc (i&^^^< t iot t t > » io» 

•r * -a fc • 
SJLfl IS 

CCDXttW-Pli* 0.34ffh'J (n-7^>V) T>*-»7 
if (^>^7/V^o^ jl — ffi A £ i0«£ h 

> ir *» AO L * tfti^O.lllr t*7. (v^o^^^^i^. 

^^ru. sflTiaif u.. io^ at. seffl^tt 



mi L fc : 

jLSLJH » 

lO^ftWTIi, * n W 22T ^ n£ V tz fe tt X2 ft 0.05 

r * v » 9f'o h A-i > 2 ati:«M» 5 m HMRf" a - 

7-1- All, JAi|«T*ty7Lfc. (l«£E 

fc^*»u^fift*aL^** OS ft ^ 
4 i I'tttt^ * ^ xoo ftS^dt; l y ▼ y k - v- s 
w a«sj* - u - N a#ft»T-e 4 wtrA ( > 

yof/^XiA) y ^ 3 i •? A i? ^ f- A, » Jt lllff 
h « (n-7-^JU) T>t~7i*fh94-^ (^>^7/W 
?f o 7 x - rt, ) ffl ft * ^ t* K A i > » 4DBC «• AO JL 4 £ 
i i: J; r, T , x.^P>il-7f>*"v4-^>*KW*'C 

«ar6«*fc. i-7f->(2oe«t) *^-h?u--n;m 

X, ^n^*t»llB5p«lf(4.8kt/cl) x.^-l/>T*u£EL 
fc. ^-h^lx-^^tt^t. 60* T-T^Wai/ftL/r. 

»tfc3#U l.i g ti -> tz . * 0 « V 7 - 



16- 



ft. tHHti^^^ViU, tt «S ^ (brcidth io d e i ) I 8 X * & 
L ft, 

12 + * > 40Q itf * £ 1 V * MXt'/^WH* 

— h ? 1? — Kf K % 8«ftfflTT<«tr^ < ? D < > * 

v' i * ) A, 3 i 9 / f *4i J: tf lltt MJ 

x * ) OR * * ft C h A x > jS & 40lrf 

6 s « ft . i-r f > (zoorf) ^jt-h^P-CMsao*.. 

* ft *r S * IS BSps II <4.«*« / el ) it P >t»ff Lfc. 

Lfc3#v^-«>«ft«T.i t ^ ft . # »i ▼ - © 
a ft ¥ * ct «92.ooot?, ^fa^fliiii.nt* -» 

ft . 1 3 C KXR * -< ? ha^.3fc'-trj:&^|ffli» EICAt 
(r, r 2 >0.U5* # L ft. 

« ft w 2& 

: a ft tt 91 r u . *&*ui*Bft*»Li&** is 6ft 

* tt« *\ * -y > 400 at * £ . i»j->WAX7 i >i'*M 



7*^o7 liA.) «**a6-h*x>»» 25*2 * * 

* £ c * ■> r * ^♦t>»WW4'rxf u>tj-r? 
>«ftf^H/t. 1-7 ?■ > ooo*n lir-Fn-flr 
is ft) , = ft * * h IS e5psli<4.6kr / cl ) *> x f- v -p 
ft] E L ft . *-h^W-y«:Jfi4^t» 60* T 1 ■$ « to 

/»Lft. jr-Hi^-«f«/r^tJ»iiit,'»f l, «s 

f» * E « L ft . # tt L ft 3 y-7-aattttII.lt?* 
-> ft . #tj-7-oflfljpig^^flUll.0 00T» # * tt # 
W U I . 8 T * ft . tttttt^^O^WOtSJR. * >• T 
>-3<;-7-£fl*<8.3 t tt IB X* * 1 1 X T 

* i i i< t) o /: . 

* ft W 27 

C<&35JS«TI*, 2 5 0O/< - A- (25*10* dyo/crf ) * T 

a EE ?j , 200 • iTOStfc-c*--?'? f * * « 6 R 

ft*ft***isAflftftfc. tttt-ioo«e«»M* - i- * 

© e © a a * * ^HSJsattuo • t t» a is l ft . ft* it 

*S li , 259 ^TSLte* 4 * > [ IT X < x * A h * 

J; tf h 'J Cn-Tr^A) < p-x *- A 7 

* x * > «R**fle*ft*3 a#T'?aa 

> lo.oni rcf8*-rcfcis*oTo<*ftfc. c » ** tt 

Cl-fcL, * n * 2 5- <c « t* l ft . x * U > * , * 
1S0D'< - * T * - h ? I'-'TCttALfc. KjCSrtStt 



* lOOOrpt T? 1 » H fit » t , R»5 i:. A*tt*tt*tai?4» 

<DRi5«siiia*<off^-Pis^is&ALft. a « # «t 

£ L (vent), *g*-*»fc. R»55*t^>tfti'> 
« tt t ft . ^Kf. 'J if u >»flflii«.»f T*->^., 
C110.6s ttHtttt .956 r/a!Tft^ft. 

sjLfa 2> 

R* * * If > < 0 0 at^aOl 'J 7 hAX^'/l/XMBK" 
Sr»Sl«TT, lOa! h * x > + 1»« * 

* { : s 9 a -< *s f 4? x x A ) />7x*J.y 

* . ' * ft * * 5 » * IS 1 2* tT * ( > ? a ^ > * * x x * ) 

7 i -> a '/ y f ^ J: v »o« h y ( 0-7- 9- a > r ^ * 

^•^^-rh^** c<^7*»p?*-^) « * £ & 
O h A x V S » (5B«£) %»iKii:i'ti^ 
✓ ^ S 6 L ft . *-K?U-**B0psW(2.7ks/c*) T 

O^X^04t. M*ft. »ttLfcl»**VX*l/> 

1.109.O00 "C, »TI»*UI.MT^fc. 

* K * *N + If > 400 WA * * o 1 y-r h^-x^>u^« 



>W> A7i">A'//'f*6Jitf 42m h 'J ( n-*/ * ^ > T 

«3CUi>iSit 5C«* t-HD*4:ii:^oT* x^-v 
> 43 X a ? P £ U >**s4-*>ftW<(*T*«ft*« 
ft. 7d f U '/ UOOjtf ) - M P-*C»*» *w 

ft$ it-50ps!«<8-5k«/Bi) x9-U>*flEAtft. * - 
h^U-»7*«r60- -C15^Hta»tft. Ri6B»^^^» 

: e a « >j ^ - ( if u > «i5.iuii x*oft> offi 

a^i^^^tt'iJOS.OOO , 53-^J4»^«2.S Tfe-»ft. 

a ^ > * 5? x x 4^ ) '«7A»A?J*il'£J:CMIicll.N- 
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